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AUTHORS: Krug, Gs Ke, 
Kosyakin, A. A, and Zaydenberg, L. M., Engineers 
TITLE: Design of digital systems according to the criterion 


of the mean square error 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty. Mashinostroye- 
niye, no. 12, 1961, 140-150 


TEXT: The yaper is an attempt to devise a method of designing 8y8- 
tems of digital program control of metal cutting machines, taking 
into account the digital character of transmission and conversion 
of the signal. Theerror in level quantization depends on the quan- 
tization step. When the quantization step 9 is small, the error 
curve can be approximated by a series of rectilinear segments hav- 
ing variable inclinations, except for the case of the input signal 
passing an extremum. The mean eryor 4s then zero, and the mean 
square error becomes equal to 9°/12. The spectral density of the 
quantization noise is practically uniform in most practical cases. 
Time quantization is understood as fixing the values of a continu- 
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ous function at discrete equidistant time instants. The error of 
quantization can be regarded as a noise; its characteristics are i 
found by considering some equivalent noise which is assumed to be 
independent: of the input Signal and called ‘the noise of time quan~ 
tization. The authors obtain an expression fos the spectral densi- 

ty of the lauter. If the noise of level quantization is itself time 


quantized the resulting spectral density is found to be (9°/30°T) 


sin°(T/2), where T is the step of time quantization. Por systems 
operating with increments of a discrete quantity (called systems 
of the first group), the authors deduce a formula for their mean 
Square error and quote Wiener's formula for 
total érror of a Bs 
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ror in reproduction of -the useful signal. There are 6 figures and 
5 references: 3 Soviet-bloo and 2 non-Soviet-bloc. The references 
to the English-language publications read as follows: W. R. Ben- 
net, Bell System Technical Journal, v. 27, July 1948; N. “iener, 
Extrapolation, interpolation and smoothing of stationary time 
series, 1949, 


ASSOCIATION: Moskovskiy energeticheskiy institut (Moscow Institute 
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AUTHORS : Borodyuk, V. P., and Krug, G. K. (Moscow) 


TITLE: Determining the relationship equations in complex 
Objects 


PERIODICAL: Avtomatika i telemekhanika, v. 22, no. 11, 1961, 
1475-1481 


TEXT: Control of complex objects would be facilitated if the im- 
portance of parameters affecting the processes were evaluated by 


static probability equations; methods for finding such equations 
sre considered by the authors. Process parameters are divided into 
four groups, viz. input, output, disturbing and control; such clas- 
sification could be used in analyzing entire industrial units. Due 
+o disturbing parameters, the relationship between parameters must 


equations is by analyz- 
ural course of processes, 
Probability equations between 
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output and input parameters allow forecasting of the most likely 
results of variations in the input; the limits of input parameters 
can be worked out when permissible variations of output parameters 
are given. The dependence of Output on control parameters is descri- 
bed by the equation 


K,(t) = ae -TY (2) ar 


where K, 18 the mean value of the i-th output parameter, Z - con- 


because different seta of control-input 
regions of values of output parameters, 
ctlating output with input and control pa 
a full mathematical description of the o 
trol will be more accurate if more indep 
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Cluded in the equation, but for reasons of easier handling it ia 
not advisable to cOllect all variables in one equation. It is bete 
ter to split the variables into sub-groups each Containing mutu- 
aily dependent parameters free from the influence of other sub- 
8roups. In order to determine the coeffictonts of Probability 


had 19 input, 5 control and 4 output parameters. Input parameters 
were split into S8ub-groups of two each, in all Possible combina 
tione with the exception of those which were known to be useless 
as the variables were independent. 66 equations were thus obtained 
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r= Blectromignotic ciutch 
Card 1/1 : Pub. 10 - 3/12 
Author : Krug, Ye. K., and Minina, 0. M. (Moscow) 
Title Auxiliary device with electromagnetic clutch 
Periodical : Avtom. i telem., 15, No 6, 492-500, Nov-Dec 1954 


Abstract The authors discuss the operation of an auxiliary device with an air elec- 

: tromagnetic clutch which is controlled from an electronic amplifier. They 
analyze the characteristics of the electromagnetic clutch and they give 
the principles governing the selection of the regulation circuit and in- 
vestigate the influence of the various parameters upon the stability of the 
auxiliary device. The authors conclude that a reversible electromagnetic 
clutch can be utilized in rapidly acting auxiliary devices of industrial - 
value and that the initial current (i.e. current when the output axis of 
the clutch is not moving) must be as small as possible but ensuring a linear 
dependence of the characteristic Mef(1). In their model of such a clutch 
the time of transient process was as low as 0.15 second. Four references: 
N. I. Chistyakov, Elektricheskiye aviatsionnyye pribory [Electrical avia- 
tion devices], Defense Press, 1950. 


Institution : 


Submitted : February 8, 1954 
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a USSR/Automatics and telemechanica - Nonlinear systems FD-3081 
Card 1/1 Pub. 10 - 4/8 
Author > Krug, Ye. K.; Minina, 0. M. (Moscow ) 
Title : ‘Features in the investigation of dynamic properties of nonlinears 


that contain an unstable link 
Avtom. i telem., Vol. 16, Nov-Dec 1955, 536-542 


On the example of the simplest possible system the authors show 
that judgments concerning the dynamic properties of systems that 


Periodical 
Abstract 


ee 


os 


them by the method of harmonic balance. They conduct the inves- 
tigation in the phase plane. They consider a system whose struc-~ 
tural scheme is characterized by the transfer functions Xp0k x, / 


fication of the links, and f is a nonlinear function of a step- 
like character (equal to negative constant for negative x and ‘ 
same positive constant for positive Xp, and approximately linear 

in the neighborhood of X9"0 etc.). Two references: L. §. Gol'- 
dfarb, "Certain nonlinearities in regulation systems," ibid., 

No 5, 1947; A. A. Andronov, S. E. Khaykin, Teoriya kolebaniy, ONTI 
NKTP SSSR, 1937. 


Submitted : March 22, 1955 
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The Influence of Nonlinear Characteristics of Some Elements 
of P.I. Controller on the Transient Properties of an Automatic 
Control System 

(0 vliyanii nekotorykh nelineynykh kharakteristik elementov 
izodromnogo regulyatora na dinamicheskiye svoystva sistemy 
avtomaticheskogo regulirovaniya ) 


(aay i Telemekhanika, 1957, Vol. 18, Nr 10, pp. 886 ~ 898 
USSR 


By means of an automatic control system consisting of a simple 
control object and a PI controller it is demonstrated how the 
control line limitation and the nonlinearity in the controller 
elements which realize the proportional and integral soontrol- 
law-members influence the form of the transition process. On 

the basis of the investigations described here the following can 
be said: 1.) In an automatic control system (ARS) with PI con- 
troller the limitation of the control line deteriorates the 
transition process in the case of a feeding excitation as well 
a6 on the oocasion of excitation by loading. 2.) The reduction 
of velocity in the isodrome element delays the transition pro- 
cess compared with the process in a system of linear approxi- 
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The Influence of Nonlinear Characteristios of Some Elements of P.I, Controller 
on the Transient Properties of an Automatic Control Sysaten 


excitation a limitation of vee 
uproves the transition process 
line as well as in systems ex- 
In the oase of ARS with which the 
» 1t 18 profitable to introduce a 
r into the integrating element. 
r adjusting into the prosortional 
m processes in the case of excit- 
hich the position of the controlling 
Organ and the velocity in the isodrome (PI) element are limited, 
On the ocogsion of the selection of the nonlinear adjusting trans- 
former the Stability of the systems of higher order and of the 
systems with delay must be controlled. There are 9 figures, 4 
tables and 4 Slavic references, 


SUBMITTED: = March 25, 1957 
AVAILABLE: Library of Congress 
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The influence of nonlinear characteristics of some elemente of 

P.I, controller on the transient properties of an automatic 

control systexg@with summary in English]. Avt, 4 telem. 18 

no.10: 886-898 OM "57, (MIRA 10:10) 
(Automatic control) 
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(Contactless control device with impulse control of the 
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Filial Vses. in-ta nauchn. 4 tekhn,. informatsii, 1958. 9 Pe 
(Peredovoi nauchno-tekhnicheskii 4 proizvodstvennyi opyt. 
Tema 42, No.P-58-47/4) (MIRA 16;2) 
(Automatic control) (Electric controllers) 
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ASSTRACT s For the Desree of Candidate of Technical Sciences, 
1946-1954, 

At the Institute “or Autoiation and Rezote Control 

of the AS USSR (Institut avtonatiki i telenekhanilei 
Akademii naul- SSR). 

SA. Aleskcrov, on Dece:ber to, 1949; "Methods fcr the 
Calculation of the Macnetic Circuits of a Relay Apparatua", 
Official Opponents were; Corresnonding Meuber of the as 
USSR Doctor of Pechnical Sciences v, Li. Kovalenko, Loctor 
of Technical Sciences Profcssor G. y,. Dobrovoltskiy and 
Candidate of Technical Sciences Docent B.S. Sotstoy, 
L.C. Ko an, on Decenber To, 1940; "Investization of 
Systens of Autoratic Yoltace Control tho an Sleetric won 
del". Official errarents were: Doetar of Technical 
Sciences: tr, A, Aycorans and Dosto- of Beochnical Science; 
faye 2 Voyocin, 


Curd 1/4 fe. TI. Chernov, On Decenber 23, 1950: "Tovcatdcation of 
En 
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Syotens of Autonatic Control ana of the Control of Subsia 
diary Hechanisns in Print Rolling wii and Heayy Type 
Lxcavators", Official Opponents worn: Doctor of Technical 
Sciences Professor p, P. Yorozoy and Doctor of echnical 
Sciences Professor y, Vv. Solodovnokov. 

At_the Scicntific Research Institute of Zlectrotechnica 
Industr; Ovatel 'skiy institut elektrotexhe 


’ Ya. Sh. Gurin, on Novexber 16, 1950: "Deteraination of 

v the Optinun Ratio Between the Main Ueasurenents in Dd. ¢, 
Machines for General Use", Official Opyonents were; Docs 
tor of Technica] Sciences Professor m. §. Chechet and 
Doctor of Technical Sciences Ye. by, Sinel 'nikoy. 

V B. 3, Voronctakiy, on March 29, 19513 "Experinental and 
Theoretical Investigation of Stator Oscillations in Asyn= 
chronoug Motors az Source of Magnetic Noises", Officia] 
Opponents vere, Doctor of Technical Sciences Ye. B. Nitusoy, 
Doctor of Technical Sciences yy. “I. Yakinenke and Candidate 

, of Physico-Nathenatical Sciences I Ya, Sakharov, 
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with Perzanent “Nagneta", Official Oppontnts were: Dector 
of Technical Sciences Professor p, Ay Gorodskiy and Cans 
didate of Technical Scienceg Docent #, A. Goryainov, 

V vu. 3B, fakobson, on January 20, 1952s "T' -cstigation of a 
Rectifier Scheme by a. x. Larionoy (Three -Phage Bridge 
Schenea) Applied in an “lectric Drive", Official Opponents 
Were: Doctor of echnical Scicences Professor Ye, ¥. Nitusoy 
and Candidate of Technical Sciences F, Te Butayev, 

3 Ne Ya, Al'per, on January 15, 1953; "Theory and Calculation 

b of Gonerators of the Incuctor Type", Official opponents 
were: Doctor of Technical Sciences Professer Yu. S. Chechet 
and Doctor of Technical Sciences Professor 4, Hl, Larionov, 
S. ¢, Artanov, on March TT, 19503 "Investigation of a Syna 

7 chronous Notor With a Mechanical Rectifier", Official opngs 
nents were; Doctor or Technical Sciences Professor 1. Vv. 
Goro!:hov ana Doctor of Technica] Sciences Profegsor AA, 
Dinitradse, 
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AUTHORS s Krug, Ye. K. , Hininu, 0. Mi. (Loscow) 

TIVLE: About Optimun Transition Processes in Automatic Control Systens 
With Linited Valve Position (Ob optinal'nykh rerekhodnykh protses- 
gakh v sisteme avtonatichakogo regulirovuniya s Ogranicheniyea po- 
lozheniya reguliruyushchego organa) 


PERIODICAL! Avtonatika i telemekhanika, 1958, Vol. 19, Ur 1, pp. 10 - 25 (USSR) 


ABSTRACT: At the projecting of automatic control systems (ACS) controllerg 
have to be established, Granting * miniuun tine of the transition 
processes. Hereto the condtion of a deviation nininun from the theo- 
retical value is required for the quantity to be controlled. For 
the purpose of solution of this task the behavior of the system 
with linited valve position in presore of different hinds of exci- 
tation ig analyzed, and the transition processes with «& nininum ’ 
duration are determined. Such transition processes here are defined 
a3 optinum ones, whilst the time of the transtion iwocees denoteg 
the space of time of fron the beginning of the excitation aupply 
to the moment, when the deviation of the quantity to be controlled 
will be exactly zero. In the systeus investiguted here tvo kinds 
of excitation are effecting, Here, they are enlied excitation 

Card 1/3 according to the load (i), and excitation secording to the ra~ 
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quired value (X). ‘che optimun transition processes are found here 
in presence of intermittent excitations at the stress and accord- 
ing to the required value for the contro l-objects, the dynanical 
proporties of which muy be characterized by differential equations 
of first order with retardation, a8 well aa for objects character- 
ized only by some terno of first order. It is aamiued that the 
displacenent of the valve in the syste: is limited hy extrene va- 
lues. It is shown that, if the optimun transition processes in the 
automatic oontrol systen with limited valve position can be rea~ 
lized, it is possible to diminish the duration of the transition 
processes by a nultiple, and to increase the dynanic precision, 
in coapurison to transition processes in nomial processes. It is 
shown that the application of steady controllers with non-linear 
transfornors in order to renlize the optinun trangition processes, 
is practically difficult. Viz. therefore, because the non-linear 
relations are to be chosen in dependence on the value, on the kind 
and the place of the excitation established, wid 3tartins fron the 
initial valu 5 of the linitcd coordinates. Beciies, in Such cys- 
tems self-oscillations usy arise. Here, » co.troller os Cpocreet 
{ungteady 2) node of operation is proposta. ahis onc readers pod~ 
Card 2/3 sible to obtain optimum proces’, as well in presence of intcr- 
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uittent excitation at Streas arn according; to the reuuired value, 
aa in presence o: nN excitation according to the required value 
varying syunetrically with respect to tine. Por these controllors 
formulae werg derived here, for the Purpase of determining the 
period of stay of the valve in the uost extrese position (6) end 
for the coordinate vaolueg of the posits ons of equilibriun of the 
valve (7). there are 13 fioures, 3 tables, and 7 references, 3 of 
which are Slavic, 
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AVAILABLE: Library of Congress 
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KRUG, German Karlovich; KRUG, Yelena Karlovna; PASTERNAK, Ye.B., red.: 
LARIONOY, G.Ye., tekhn. red, 


circuits] Blektrichoskie korrektiruiushchie clenenty 
v skhomakh avtomatichsskogo Kontrolia 4 regulirovaniia, Moskva, 
Gos .energ.isd-vo, 1959. 83 p, (Bid) 4 oteke po avtomatike, no.10) 
(MIRA 13:3) 
(Automatic control) 
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TITLE: Contactless Automatic Electrical Controllers 
(Beskontaktnyye elektricheskiye regulyatory) 


PERIODICAL! Priboroatroyeniye, 1959, ir 3) pp 11-13 (vssr) 
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1 Operate by a derivative mode. These two automatic controllers 
are distinguished from the RB-3 and RB-4 flywheel controllers 


automatic flywheel Controller with a derivative node of 
Operation ig written down. The time constant of the derivative 


this paper an automatic flywheel controller of the type RB-~5 
without feedback with respect to the position of the final 
Control element ig discussed. This is a contactless automatic 
controller, which Guarantees a constant-speed flywheel 

Card 2/3 Controller action without the introduction of a feedback with 
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f the final control elenent. 

RB-5 somewhat resembles that 
automatic controllers RB-3, 

plemented by an electronic device 
separate unit. This clectronic 
control signal if the sensitivity 


element is to small. The coefficicnt of 


the types 
There are 7 figures, 
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TITLE: ae 
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PERIODICAL; 
Referativnyy zhurnal, Avtomatika i radioelektronika 


no. 2, 1961, 36, abst 
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The stability 
Sampled control-—systemgs were compared, 


to a narrowing 
systems. 


adaptation (for which 3-— t/T,~<< 5, with a ratio 14 


region of stability of Sampled systens ig Somewhat larger than that 
region of stability of 8ystens with p~ 
2:d PI controllers with objects without self-adaptation, is narrow 


of continuous Systens. The 


Lag with increasing 7, 9 
transient Process ig discussed, 


8eg 13 pystens with Sanplod-datga controllers 
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with lag are examined. For such systems, no finite-time transient 
processes could be obtained; the choice of parameters was proposed 

on the basis of g6rapho-analytic construction of the transient pro- 
cesses could be obtained; the choice of parameters was proposed on 

the basis of Grapho-analytic construction of the transient proces- 

ses. The following conclusions were reached: 1) In systems without 
object self-adaptation an increase in T, leads always to a lowering 

in the transicont performance. The larger T/t, the longer the tran- 
Sient process and the larger the maximum deviation. With ?/1< 0.2, ! 
the transient processes in Sampled-data systems are practically 
identical with those in continuous systems. 2) In systems with ob- 
jects for which 4/2 > 4, the rorm of the transient process depends 


on T; the control time increases with 7. With T[<t, the perrorman- 
ce of the sampled-data system is worse than that of a continuous 
Systen. With T> 7 (T = 1,25 t™), the control time in sampled-data 
systems is smaller than in continuous systems. 3) the larger T/t, 
the greater the influence of the ratio of the time lapse between 
the mouwent at which the disturbance arises, and the moment the de- 
viation is measured. 4) With T/t < 0.2 ana 1/7, < 2, the transient 
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processes in systems with Sampled-data controllers, practically co- ws 
incide with those in continuous systems, 5) In systems with pure- ; 
lag objects (or with t/? > 6), it is expedient to either tend to 
processes in continuous systems with PI-controllers, (choosing: 

kjk, = 0.3, ky 1/k,t = 0.4 with T/t< 0.2), or to use sampled I-con-~ 


trollers (k, = 0) for which kok, = 1 and T = 1.25 +. The choice of 


other parameter-ratios leads to worse performance. There are 14 fi- 
eures, 3 tables and 2 Soviet~bloc references. 
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AUTHOR: Krug, Ye.K. 
; Krug, YeoK. 
FILE: Some problens of designing digital controllers : 


PERIODICAL! Priborostroyeniye, no. 2, 1963, 1 - 4 


TEXT s The author enumerates the advantages of utilizing digital 
controllera in production processes, conpares their efficiency with that of 
continuous controllers and describes their range of application. He points 


paranetera of proportional digt tal controilers, integrating digital control- 
lers and proportional-integrating: digital controllers. The same way as this 


~ is done with continuous controllers, it is possible to develop digital con- 
: trollers in conformity with. some Standard structures. A nunbder of structu-~ 
val diagrams are presented. After a drier description of the basic units of 
such controllers, the author pointssout taat the Inctitut avtomatiki i Tele- 
mekhaniki (Institute of Automation and Zeiemechanics) (IAT) has developed 
several modifioations of digital controllars with block diagrams mentioned 
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in this article. 
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[ Russian-English-German-French dictionary of terms on 
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(Russian language—-Dictionaries—Polyglot) 
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; AUTHOR: Krug, O. K. (Krug, Ye. K.) (Moscow) 
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: TITLE: Dynamic properties and setting of sampling-controller systems 
_ SOURCE: Avtomaty#ka/ no, 3, 1964, 3-17 


: TOPIC TAGS: automatic control, sampled data automatic control, sampling 
. controller, digital controller 

; ABSTRACT: A general theoretical discussion of sampled-data automatic-control | 
. Systems whose dynamic properties can be described by delayed equations of the 
first order is presented. Various sampling-controllor systems are compared 

/ with the corresponding continuous Systems. Control laws and getting parameters 
of digital controllers, transfer functions of individual units ina sampled-data , 

‘ system, stability limits, transients in digital-controller systems, and kindred 
‘problems are considered, Recommendations for solocting the settings of digital | 
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